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OPPORTUNITIES FOR SURVIVAL

As a general rule, foodborne pathogens will survive for long periods
in dry or frozen foods. Salmonellae will die off slowly in milk chocolate
or dried eggs, but there is never certainty that all are dead. Spores, of
course, will survive indefinitely. These facts argue for the usefulness of
microbiological criteria in judging the safety of a processed product.

Special situations that require careful interpretations do exist. For ex-
ample, enterotoxigenic strains of 5. aureus sometimes grow in cheese
during manufacture. Population levels of one to five million cells per gram
of food produce detectable amounts of enterotoxin. During ripening the
numbers of staphylococci may decline substantially, but the active enter-
otoxin level remains unchanged and the product continues to be hazardous.
A viable count of 10,000 S. aureus per gram of aged cheese has been
proposed as a suitable basis for suspecting that enterotoxin may be present
(NRC, 1975; see also Chapter 4 and Chapter 9, part A). A positive test
for thermonuclease (TNase) strengthens this suspicion and justifies testing
for enterotoxin itself.

On the other hand, commercial mayonnaise provides an extremely hos-
tile environment to enteric pathogens. Both salmonellae and staphylococci
die within a few days when exposed to the acidity of mayonnaise (Smittle,
1977) and therefore no microbiological criteria for these organisms are
needed. However, microbiological criteria to control spoilage organisms
are usefully applied during the manufacture of mayonnaise and salad
dressing (see Chapter 9, part N).

PROCESSING CONDITIONS

Many processes include a bactericidal treatment that will eliminate some
or all organisms of public health significance. Such treatments range in
severity from the pasteurization of eggs, which will eliminate salmonellae,
through the pasteurization of milk, which will destroy all nonsporeforming
pathogens, to the commercial sterilization of low-acid canned foods, which
will inactivate the spores of C. botulinum. Acidification of certain canned
foods such as palm hearts and pimientos reduces the heat treatment nec-
essary for preservation. Another bactericidal agent of limited use is eth-
ylene oxide, which can be applied to spices and a few other items. The
effectiveness of all these treatments is known; the need is to ensure that
they are carried out properly.

Direct measurements are often simpler and more effective for assuring
safety than are microbiological criteria. Examples include temperature in